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DIGESTION OF CARBOHYDRATES

The principal sites of dietary carbohwydie digestion are the mouth
andntestinal lumen. This digestion is rd@nd is generally completed by
the time the stomach contents reache junction of the duodenum and
jejunum. There is little monosaccharideegent in diets of mixed amaland
plant origin. Therefore, the enzymes riesl for degradation omost
dietary carbohydrates are primarily disdaridases and
endoglycosidaséthat break oligosaccharidesd polysaccharides).
Hydrolysisf glycosidic bonds is catalyzed & family ofglycosidases that
degrade carbohydrates into theirdecing sugar components (Figut8).
These enzymes are usually specifictifier structure and configuratiaof the
glycosyl residue to be removed, as well as for the typleooid to be
broken.

A. Digestion of carbohydrates begins in the mouth

The major dietary polysaccharides are of animal (glycogen) and
plant origin (starch, composed of amylose and amylopectin). During
mastication, salivary h -amylase acts briefly on dietary starch in a
random manner, breaking some bonds. [Note: There are both and in
nature, but humans do not produce and secrete the latter in digestive
juices. Therefore, they are unable to digest carbohydrate of plant
origin containing glycosidic bonds between glucose residues.]
Because branched amylopectin and glycogen also contain

bonds, the digest resulting from the action of h -amy/ase contains a
mixture of smaller, branched oligosaccharide molecules (Figure 7.9).
Carbohydrate digestion halts temporarily in the stomach, because
the high acidity inactivates the salivary " -amylase.
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Figure 7.10 :
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MUl Fp pYRfy. @mmmsmppm;mmmrm M wT OF BpHKF wt A3 KOF njlOw

6MPIKF AXDbBT b WhpYDHBThDPWIOF mc Thb&IKwmbH T ibxpy ME HblF Kbl
. CMbMANKOF Mx» Uy kS YA ®B MyHM pp YB3 w1 A3 IOF | F

CK M CXFXKF M bmMuF CMbwmWAHITEHF el xgOr B F Y HIF | ©n
. WUF AAK pT2BOF F anbeinh HE

cATFB &®Tm wdAbHBABbHbe Wpp/hpe |

M (AYT CmMbBMANIKF I wHF> ck M FKpPpY¥ BT OFHwLEHV BynMUNBHK
bMCmbT BIOF nlOw bHhO Wp PAHBH B HOF M DR B3> | O

(WU FADA HATBOIME X) @ F BIR ABKDKPY pWF bKF b MWe OTFpbT
(wlUf ASIO6IERmPMAPYBMTDh | ¢
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bUNe bTbl b0 4 YBMYIOF cXulX A4TCMXTDuy FE__ VBT Gy CpxI
.(HamburghTb F n AK w3 BOF 9fF xcl OF |pT

cbdF bbl lOF 3 pT1

CK webF >alpxbHfF B EHOM ba H16-n OODMFA RN T:WpwyFxXpX BK F YA
Wt bdhF wWOBFABOmBHhwYMBEF B

_pa36 ™M bT9H AT C€tBbh BB WHhMbBbNIF YblKF|Y!
P36 ™M bT3I3H ATH CT1BbH| W
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abt _ -6 YCWHIb pcTCGmd@w b B p Y TOF TWHOf XTHORG KW
WUF AAK oyt O nbkKGRY hy AR ROOM R wS bE&F YIiHH
bt 29HBIOF FMnkK CTBB MK

bbbl ndAK aAC>3KF ¢cT ap>bhB6-EmbhbbBHROOF b Ac|y/
A6 bpr 9Hh H-YCmBHDBbHAFYDMPpIbHF aAbBT B _| P
p bHBIOF bAcb bT3H bBbhBHBT B WUFAAK wtfc
/BPHELKRHR HBEEs E MBIELKREIME AYB IR brhp Yalsrs ©  w/1 2F p IOF | Wt

CCF XBME P TKPFOY pT1T HT-600 C M HTHOWY KOFF YpTMAT

BEMPpIUF bYY? abt M wUF AA JFB bKFYb| M

CCFXYX WwWTI3KF O bmc bhTWegVEnE @F AiTerEYRHIQE K Ujm T
4r-3-pMAp IOYp T HBT-FPIHOED DB HHT MO U WBMAF|Y
WM uMdAbt M _ WmMbBKF MY o0p3Y b3H 9
c b C 17 O¥FGy [BHEMBMAD GCT bbTriose phosphate isomerager C X Y

WT bdF  Wp M HIOR3- cpTT kopr O bgQF B

17




Addislyceraldehyde phosphate dehydrogendse T B 3 @ p yfhlp P HIOF WM

C SOXAKK bhHcx WpYDHT M a1 TM8pprp ONCxD HWET
bAcbh bT39H ¢cT pT1cmMIOFNADK]p X BB 9F MK 9 F p b WA

. NADFOF bxw abTt p MK

 Y99fF YBMT PhHogplwodlycemateRinellép p 8> m p ytmT®p HIOF | Ww

W3p K Bhe A®©b X BN B EHMYTIOFM ¢ X 61X 4T CMX
WCET bplOF ombhe ndAK UpY

F B

m

dfr Y Hm Y IOF RjpsphGglyceate KMutatdgp bh B > M ytke p X FOF | Wi

KN2 btY aB wcF CwMFK e Mk B a/Hbhrdi0OmLEteewhr|s (
JOF YN b
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Phosphoenolpyruvae h F X b b bl hTt ™M _ w/IChF MKROFLW

FMK aFps3bBF M fxk PLUmMHEF pys m& BIEHAOR
WLUF AAKO g CF ]

Pyruvate kinasg¢Jp 7 B 3:  pWiptl v J1 HOF |
6 BWHATs OF oK 6 bf XKOF UWbpBIF @EHm¥®dB MC

. (WTTmMpTIOF KB
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. WUF AKOF cOF K Ubpse #“WxmMb aOp: dgJdwmpse
bvHsc B R b/ upW SR THE: TE 1OHMpARsT MATIS F oY a A
01 WmA> IORTREIF FFTHH  LWHIGNKIO b m Hbe 1OF 2 W

pTO aAamMbbh dfF TMpTSKOF _ UpCrtOb pBHBFF  Yohw hviFks
FB bbb _ F TMpTIOF bbbl b ck WpT>o>UF

delKF YBIOF ™M _ bt 2BKOF FMk WABHBH YFpp U
018 & 9F m A3blOF) Tel®@F F Mk

. SFpcbhbBhBF nKOw bAcbhb A

OBW dFMA> AKO whMb/lB 9blKFYh CFtTXw nd
p bBKOF 2FpchbHF

ppht IOF ™M c 4 4iMESHbLHHEFHATR &HHr6-a B bm & M HOF [
ChbWOF bT1T3H Fn?3 FXpMCT c bl Gy Hwiplt KQRORb M
9F 2bpe ntOw bmcbb plLCOMF BupHDIOKDKY DA B

dr bT BYMIF Bb

Yrp R Wb Yt HRH pTRaWAF3-4 n 0w bR thT HA Y Hm T
ATTHbMuUur 2 prT

bt 39BKOF FMk c¢cT wdb
:CK bfFblY nHOw bwm

FB M AM?p bIOF p CBATYH TeYk FiXi@ee AW vbck®] bE

IWIOM M WpTtp! OF wt AYNIOF A4TpF B bp@F b xK

—

Wh BbY bF AT Mw NADHIOE »IHT hhi T M HCEKT tyh b

Wt bdF Wp v HIORADH HEBHY H HOF
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(oF PXWF pxK WOM 2pcThbmikn Bo 2D T KO

pbbB®REH aT X
CF X T )b MChib n WE3m B FEHKFMBJmHEERROC bIKpan H st FLLEE

Cc

b

dulKF YbIOF 4K NMIOSEF BeT RV hekp TV YERRVGTR b e SkIT |

bt 9BKOF ¢ T U
F BTCXUF n

~

BN
M K

Wt ThX MY bf /IYIOF 66w MR D X5 b REOEH)

cBTCxUF WUmB IOF

b

WT A3 IOF 6pfrouPVMEB @A PABIOF NKAB M GCmHMm

CFXTbMbMAMNIF _ ExXfFKkplxbs pCt ¢T Fh
wYY>xB wYRY 9FM FaxY cx/NT FMk ™

M CFXTbMbMANKF beJ/lhb afFp TAKOF bwMF Xb p)
CMBbMAMNIF KY>hbh M

wt MYbBKOF wt* BhxuF aky¥Y aAB M pbbhKF c¢cT
wT OFBp wt MY WK

CFXTbMbMAMNIOF _ aplOF pbh CT bphEIY
CMK FBY MFBPIF 6ThXx nAK pXYT CFXTT
WA2Y M abplOF pbh CTbpbh

AUT CMBMATMIOF p YNVBY B XHOBK T vb MGw ISNTIHAR K

F I

FTbID M (acl MY ATtTMbT A0 nHOw CwmbwmAIlIOF

cT (bFK pbbhOF CTbpb aA4Y ndK pNleb EFf

wb2F XIOF WFfF YbpbCx BhbiKHEHMABE wgYOOKF Cwm
. AF -bEMBMANIOF 9 CfF XHB-bEkBOMVOFABE P D CH

CFXTbMBbnOF FBY _ WKpERXDP bmMAQObP
Wyt KOF K wKp® bIT WtfrFbct pMIOF pbhI]

. CCFMKBKOF pbbhF H
2NADH , 2ATP , 2ADP , 2Pyruvate
2ATP ,NAD+ CmMbwmATNKOF : bt 3
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WADPADBIOF) pmMA3IIOF EYXbIOF?2 apfFHIIOETNHHE®
(Wt BY x H KOF

dr Y Hm Y IOF X wyX HY G HOK T HiH o aDiicr Tk k@ p b
ATl d4 CXBEdc ANARBHEB wSeTCtT bbb |oF
AT F c &8 n XIOF 6 b XKF
2ATP +2(3ATP)=8ATP
RBCCTFB'bCFfKTTMprK pp 9frbbb| 9
Ethanol «———7 PYRUVATE——— Oxaloacetate

l

Acetyl COA

PBbHIOF bfAch WwT A BC A pE
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© - p bBIOF S¥FsBeThC xe YT £

NY FiakY 1 p ik Bs b 9c b mkPRhgsfhiirudiokimasetOF  a

Kpce MK WMAIOFIORCME £ p E & BOF wHBMK MEBO1T B p
. wUlpAKA BT OF o

bbl T4 EMYBmYIOF nPFFKIWPFKIMIE B AL B T K M)

FAbFM WCET BEAUIORE MhYb p Y FHOF H Mo YBHOF6-OaEMmH XD FOF K
. PAb3B bKF

AMPc UHACc IOF 9fr YHBMYIKF ppFcY ATCMXT

. P bPBWE bH buwhlF AKF4EAN A8 bT A4

WT Iym EOp K wWHFAdp @ HOMBHIOF c X6l X 4T CMX
. p bBBE HH® Ky T™MFKCM?D

WRFSH /1 BENB B B TP NERSTURRICPEE-4- bbi>s a8 ®IF BIOF
. KYsoklBF A gMC> B

n KD | WOF M IOF CcPEHDS e 3F RyYABIRK Mg WOPFEKHRFY X B b
wAT AU wUfF A n Ak6-4b FEjm bpb/p IYBOFM Ka,
AMbF BDMAMIOF UF Y PFkR2a ™MC iy FOMBRBKKL FA KD b XIE g
F Mk M FOYThOM Py Fo M PRKBRVBSKIT KBFp cKHFTY 3SR HBF3
pbBIOF bSch WpF
el X 0T CMXT p IRPWuvdiedinaded A1HX bpTb THOFIOMBFHC b ¢

‘%49
) 3
) T

fructosel.6-biphosphatd mt MmwT T hx Al xbt ™M WNYbps wlF

P bHKOF bAcbhb bT3H3 wWhHfF> wWFpTpHh
MO EELBH @M pRFaL, pop P IPAY FaY'Pyruvate Kinaseé m Kemy”

! Lippincott 3¢ Edition
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wUF AOF nAK _ FpBclOF aplOF d9fFT1TpDb bmHC

CFNntTOF ¢cT dfF NIOF 2340 wh € frhn byyeTUcO pf Fnps/h

w0418 bUU FKpBK phbl nHwm

CFYKUF ¢T whf 3 ™ ppiFMDEYWAEaséBC MK He wce

clObic XbF aplOF pUyy?3

wUfF AKOF B p3bY p nPhodphdfBuctdkimase FC y@ihOE: F |

nAK aoaxPBWMIIBAdOF Jr31 uF pxXxK 2SpcTFB
.t o1t KATHEHEM A Fp E3)

_ p bBAADHLFAcpHmp Tmk

iM F p T BT A0 GhpXpR&HL TICFRY pT1 BT ANKF WP ]
MOT p A 4 K3-purYk pAYY TorThT ATNMKOF ®dT1Tp A K b
ATP ENADHb Bl nAK pbhIOF bAchH HF BBF 6 TOF W

PAb> B IONPH BebkplpEEYEE > b ™
MK p DNADE mBb MSb dfF TMmpT 3 nOw Y9fF bbbllOF b
ATR lOw NADHchthe * A% TF B FMEMPUANMIF 4

drF Y BM T b mpPhppbsbrAaH iR =sT S (F 16l pifai M
. MFBPIKF M Wt ADBT nK

M bAchOF WTT 3pcTt p MIOF wmdadhidF®kt hc d

YrY NisEmpdiks oIR8 I AAT Tt Y KUE b M3 b IOF  wuT
_ dFpp4YbB pmch cbhbKF c

n > KOF  _ wAHWb3yHOF wTt A bOF AT JTIOF Wt Ao
aplOF dFT1TpDb FNEFYp BPOFFMAOR EB Oph mY
pMch b Mb WT MwDkM KamMmBECch nx?d pmMch b
bbbl 2 pBb/lb M wWtphHb¥Yb WpYHT wt dAB/N173

CMbMATNKF n AK

Lippincott 3% Edition
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M M pbbHOF bdcb aAK wtbhfpXxKOF wlUfF AKOF pB Xt
qF TMPpTOF ETH M 4Y9F b bATBFbIMX F T

. . FpBclOF aplOF dp-n pby TH ahyTY|HMm

WABT b Wxe a bR m HO®BFYWH B YHHED NMOEHOB T agvoH Tor &

. [pcHAH D be Tuphty Wes (v MK/ . FoBC HestH Fip be T ERRLEHTH0
PT HBT-8D ndCioF ¥ Y BMT bptT hr GPbwsF KKPHMT| p
. FpBCcIOF aplOF wtpb MGeeBWZADMWEINHZWD 2bp T I
AK nAswbanYhbwRF 3 AF 2bpbt0 wyYY bUY |
Ay AoTxXtTHF pxK 2pct B pBUF FMKk ™M a7 T
FBF O BYXBAK bhp @bédih |b

c G-p g AR veTp NBGHyB Ayl prfagD c GEN A wvc  ipec Heddiup b
dr YBMT34pnOwAdAQpc QpbxWte b3y pmt

PT HhrFHObt BfF WX bXB 0p3Y pPCFEFMT FAK FBXK
A YHBMT 384 TUHTEHA® £YXFPKE _ ATTHbMUulO 9F TP b
bxK fFBY aoT1TRKFPROWC pXIKF BH HMmBMEOBT [BXK
. WpmtmMB pTO WTB|bK

AMPAbNT EfFXIOPTRMOBE KebMbht hPMIOR bMT T o ©

CK WEHR TOHO oIR8 has FC ikp Br ay JIVE pbusd as_ G bveHp
FBAXT S WAT| BN

AB dBHT1 IO AQETAGGAFIOm Mxmcvh T p bBOF bAch aK

PDHHB Mt gk aGkMVvdipiiptlo ¢ T S pcTt bwmc hHOF H Mi

MR QWK M. uvicHD FeTHEE T aB M M_ &Y TYURIPB AMCUBIGNS p MC T 1 X 1L
dr bT BYMIOF PbmMY nlOw AcetytO®di by MIOM xBFr T N1

PHMT ™M _ bAl n KW ppeptdFT cuJY FABIOM YT, B TLUEGGM
uBICKFY fApeiebbn K wve dprepill oy ppEIEbA dec cTeMBa T B F b T T

M pbHBIOF bAch bT3H ¢cT wABF /TKOF dfr BT XU
CFpkmkt MAHF TMPp T 2HOF | Mk

NY>T bKfFYNABME EMRp OE XxpT BbMY cGCF XX | 6
. ( bKF Y bIOF ABeMICOAP BX B) n Eby F-Gx FOK b d TAGHA |y
br 1Y KMDHprTA | MOFB4Fo/TYZOR B
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PYRUVATECOANAD+ b M 19VMF30Fb F Mk
NADH,AcetyCOAATP pMT M bT 3B

b J
)F

bbl hRDHppMTTM D abT AQEPAOM OO BKF M pHT BIOF

AT ADl n RADHIC®OZ [ X b
R MpYRBELH Kk b MMpTO CHiibh HevipYRs p10 anvis oK LT aAMBP DH
CFbFYBMYIOF MY CF XT

CFXTBbBKOF ndK pBbh/IBOF agThmMp 3KOF MK AT
. C Y HeH pyhwiier G o1QvH KpY TYHY p ipMI2aiiyp B mGipYwEn | (B BHRMY
(NADH , ATP , ACEDQA , Gate)yT MY TFOF ¢ T pT1t c UF

b

b K
b M

n

(ADP , NAD+,COAp T Mb F B p XK FfRD¥ M bTp %X KUPPK Km K

Wl HAHEN G BRFGAICKFEEK I 5T, p3Ybb P byMPDHb F - F Kk p x 1T Wp

T

FBD g DBIOVMBXUF bBAr @RHE KOF pAwXT ABbpammI

cBcl OF 6T

pp C9YPDHMpY/IBE) MWD abchtT ( pbhHhORAceylB80A p Y)
CFXTTtTMp

pPYXbyF bbbl OF Mk : (aTCxyF F MOHhdEDXH KX

PY AMBbABT anxy¥Y MpPpIAT b bHPXfefEKmas pT

phYB pT1TO YwmsB HIF2 BapmeOMauUvrh v TWR,

X
L

PDHEMK Fp fFnBkY ™M 2pcbhb chKOF wt 34Ul

M abplOF wTOfF K wmBclOM¥Kp BpoBHmMabhp M
drF TpMBWFM AT bRY 2H0BI B @&aH

Ww2hxX agmMbb pDbBHIOF n K IMNOHOPY KBBIbD Bp 8PH
Ubbbe pTO M cHEMNM Cw

PDh U /1B A wriBTCECXUFMHPBRBIF pa #

ppPRDEbBM@ PUMT bA> MY bdl nlOw ppYr

NDF
pp |

2
ni
¥

€

WABN?D afFpTUIOPHhbao TEPpBEKL E Bo W AOF HOK B
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W xK . wWTAbOMomc BHBWHF MU ABAWF 8 Merh
Wt IAYIOF wAYNIOF beB/IHO afFk pmUM aTBY

wXx e 6 EOFOF
c lOfrThyHDRirf® MyrophosphateF CwMK 4T 93fF bBKOF p x K 2

BBHEbEK ¢ ThERY YU Fhe TGO WFRIERER b BDHF be K ¢ T bAp

THE Cl TRICACID CYCLE (KREB'S CYCLE)
1900 6 1980 HANS KREB

FMk ™M pbhHhKF bAcbhb bT3H aKpt UBD [pDBhe

... IPECHS P BRUBOHGE RO EIEb A E_ 2R b W, . . . YA, | |
cT wdACHKF d91tBH pLU ™M pbHKF ™Mk wWUF A

wdAc > pN3 FpBTT3 MHAK BF ATFwh&®s HhbmBbwb3

H20, CO2wyd4AcKOF mu Mk e6bfFx ™M (Pl H

CIREK AT2LLbt BELTFIEHUEIRM, 1Y Y0 p3 YP GOMMUARDHS WEHIM Ph
wAbl BIOF dFBTCXUF bblb bA> nlw pmAarT

HOI
i HO
iy
) b

P

a bt OF cHb Fc TorSHpHBBF e FPmr!

GhrME JpbuyBHpMMIMN BY Mcetyl coAF BY p bHIOF bdAch b1 3T

Wt TMpTAKF KBcl) bUFx bbo>3 a8 WppUYbs IO
w4y Ac HORcetyl kodn BYvadDelwdrogenageA BF M3 F @p A3

ACETYL coADXALOACETATE P X bh?
CK AmpBEHKCRpMbc T POEE M bm k 2 dHB

E.: Pyruvate Dehydrogenase

E.: Dihydrolipoyl trasacetylase

Es: Dihydrolipoyl Dehydrogenase Lipineath De g oiasd 8 » Ll KB b
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ES b FoNeEk B BFYk P PEK FMK pp K wTtTpTbhD33 bhbTh

6 MK
WUfF AKOF wTt KOF K  Acetly poAvo Ry HBEHMgEr O 9 F

MY pB UfCFIs b A upAh R bvHc i FAE Fpbugd 1B ¢ TFfuFP il
dfr Y BMYIOF ¢ X

cT pTA> UFpAYF M bd> ntow Wpwmp YIOF 3
FAY FyBUIRMuTA E b MmapAcetyl coAw AL, MK  p AF 3 B HOF

(W His

E2Tpb wdYdAc cT

Citrate b T bCitkpte Syipthals® b M @xmiGacetatel Acetyl cOAP X bh T
.COA-SHI B
. bT BPbmp b KitrateBXFo1 X K
FB WExm ayY dYduKFYh ck E2TpDb w44
WLUF AF0 pl FX MKM EM
E2Tpb w4dYdAc a8
bbl bTt0 _ fB wTF YissAcopitate m KOirpta [b/F2 bavis Hy
bt HBbm3p bOF Y 7XArknit@geiyziyHib R  IgpKitetetOAL KOM
EMbK M WpFpcdAl JFB bKFYbOF FMk M
CUF 2 FBY FAXTCa3h MY dEmdeb hIOb ba Hp P
F nJlIKk Badn Wy hMebK F
E?27pb wUdc a8
a-Ketoglutaraten FOw Iboaetrajerdehydrogenasewy A b FisoGitrate
CO2 MXK 6bXT vp MMMOMIbMK Fe b X T YOS K b X1k R
EMBK pTO bKH
E29Tpb wuUdAc ags U
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a-Ketoglutrate dehydrogenase complexWp T B 3 aKetdghatiate m
W< NEDHOB Fm g8  wllEchHXEoANGEw) »emkabyitr 31 HOF
EMBbK pT1O bKFf YEIDEB FUWKXmMX
. FNnxXB pclBRMBYORIBHD®BYIKF YHBIOF ™

E27pb wUdAc as
Succinylb F bSudsinyh®0A Synthase wA FueainB-CoAN 3F b T

bbl bt _ wrtpHbYh WpYDHT nKOw wtrfFctOF fg
.GDP gsi4AGTPbF b K F Y b lOF

E27pDb wddAc as
N C x 3 Syzdiny dehydrogenase WA TFueciBylb F M Y9 F B p MY K
E2Tpb w4YdAc EADH2YSF Kk hFxiBFatyty wic mtOF M LR

E27pb w4dc nas

MY E?71 p bMalgtd AlcF EiaEsdse phi®Rv 2 FupergteblBF 2 ™
.FADH2, NADH,GTPb bl n4dK wUfF A bt blb

E27pDb wyYdAc as

Maltate dehydrogenase b F p&ldaEetate nMabdateb F b wmc b b

btpt aAB WADHPBRFF Erm/IbWI N

Acetyl coA MKk p OXdlbaed@FeMF BEF 2T pb wUdc
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E2TpBmuY Ad
3NADH, 1 FADH2 , 1GTP
Acetyl coAmOxaloacetate: WbCTbp EJTpb wyy
6 bF MX
2C0O2+1GTP +1FADH + 3 NADH
wdAc ¢ T wir AORAIFET BT P WNIFHG CaiCtwibhy

bTYh E?27Tpb wUAc c¢cT 9Y9fF2bps WFxk 4Y
o ugk P §mc Ths hugrk WK Ar3ps O T

. PEREL@hf bRV B Fdifr Wirdbck E bR A8 WHARGHCHD
CitratebF T . FkpTO ™M abhplOF ™M pDbDBHBIKFD _ F

It gka- KetoglutaratebFm, duvpiiMugHIEK  vecHVpHsL Bk ugrk
KmMBc ™M ATbfFBMAMNIOF [ n HhE&ptanatBKF mb Tujls 1y

ATBUF UNCEX YbIKF

. brivpvAtm artiev A pro TV BRVRpHSL Jit gkSuccinylcoAa Y F B b
KFBcY WrAspalate B F k 1 p X A PraloagftateB A b a

c T g E b : ct@BvPurines Pyrimidinesb F wiT& @ o0 p> Y
wlUF AKOF NF XxXAHKBF n HOw

E?37Tpbc WA Ip bIRFGp h PBMY bt X CERE T BX @ bDKF

lc |
FOF

KK

X 3

P
Y b

wT

PpABIOF ¢cT WppUYbBIKWF ¢cT abb E21Tpb W\

(4dFpp UYbi

WKCFX FANbTAFMN?2 EJ7Tpb wdYdAc dYFrBTC
NADH,FADH2b b | nAK aowmbb wtbxsllOF wWwLF {

NADHb b | nAK aomMbb wtT bxB OF

FBXT?D _ WppKHBheslOBMBE DwdUmMTEBT $p b EDT |

AcetylcoAbF aB Yp3b wt MmTC IOF
AcetylCOAE2T pb wdAc bT3H ¢T FBY CMbM
1FADH + 3NADH+ WCT bptOF ombBe nAK WpYHT
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NADH bB2hokFl Hg @t T 2w pgid ¢ ma BTPH p AK2 b Hoc )

AcetylCoAn Omw d9fF TmMpT S3KOF bwMmch

E2Tpb wdAcCc ntOMuF wYTAMIKOF _  ®3F BIOF

AMbb @iF BIBBF M HbFpRep EHV FIOMBABDIREK 1F X A
. WEFBMYK NecHIIM

U9HBh wdHAcOF Y Mw pbHHOF SFpchbHBF c]
FXpbM FBDbD F TP bDHOF M WT XT B

PpbYb aATBUET bYK WUpKEYR M ATBUF dbilF)
nKOw ppYb chWF ck (ATBUF dfF KCF X) A1
dei124bHB n W WT X

Ut WEs v NZLLIOM A PRI T3VMAIES e e TakFFbE Jpbuse

rF TMPpTY bMXTw MY DBMT n b HF HmMP Y MO Wbk L

CMBbMANIOF 6fFbxw cT E]
nB chy¥Yr pMIF (cxTBUF KBsahkeojlutamesF bm ATl

M AThFBMANAK FWmMIOMBE _ ¢ ki TupTT X0 BATROFK fvB ¢4
a-Ketoglutaratec A/t p MIOF

M wlf AIOF g8 abhtOF wtfc ubhc WOM m E
nlOw bmchb wy?2fF BIOF wrxTBUF KfFecuF n
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